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h JS J K M 



N 



R 



lQ ^ ' ""* ' ^ ^ J' 



cd 



U 



V 



a 



L-ifllul CjjLoj 4-2laJLQ 



X 



Y 



ZA 



ZB 



JpaljUl U&TtCO J^.A 



ZC 



< IdJ 






J. 



,^ai 






jl^J! (j| ^f \jJll* ijjLuaj ^I^Vl ^ 6^ J\ (y^U <j<<,;tLi ) H jl (j_^UJ 4j,„;tL ) h lJsj^J! L.I 



- i»< * 



: ^Jt ^.lS 4-jjIj (J\juljlj ^3-^'J-^' ^^LH* -1 (*-y 



(a, b,...A, B, H,.. )cijL£UI i2ki* 







w 



^ *r 



J ju Syttlj ^Jjull 4^ 4^)1 (*wjil 



♦♦♦♦ -* •<*♦ 



(IT0,IT1,...IT6,... ) 4ix5j jr^uLb cilJi j ojUUIS^ • 

40H8f7 < 40 f7 < 40 H 8 : >Lia 




7 



40 H 8 f 7 

^ ► 




J^>JJ OjUj 4-UJ J 




III Juu 









40 f 7 

-* ► 



40 : tx u,L-Vl ^mi 

7 : CjjLoISI 4_uj 



:3jl>. / JLc 



< caj 




40 : <j-u.Lu.Vl o-LU! 

8 : CjjLoISI 4_uj 



L- cSjJI J I JJJ>Jj <jajlJL<3 ^^ JuJuSfcil (0) J (£) ^jVjjL^iJl J_$j£-<_uJ J 



-25 

Di= 40f7 = 40" 50 : j^X\ 



D 2 = 40 H 8 = 40 



+ 39 




*< ( * i 



zJ^IjIlII 4_t£.^j c-Sjju (j) dJJi Juu Li! ^j^— » gj *u 



D 2Max - D iMin = 40.039 - 39.950 = 0.089 mm 
D 2Min - D iMax = 40 " 39.975 = 0.025 mm 

( jr L^jliw J^IjIlII £)! (j^lxj I JlA j Ll^j^o 7?-^Li!l £)! LjJl^j (J^Il!L>J| LO^j ^_ 



: VUt-m.l jS^sVl oL^ljUl ^ (jJluJl Jjj^>JI cn-u j 



_ ^ .1 _ 






w 



^ *r 



J ju Syttlj ^Jjull 4^ 4^)1 (*wjil 



♦♦♦♦ -* •<*♦ 



H11 



~A< 



H9 



u2£ll 



H8 



H7 



H6 






* 



VU^t^tuL^till) : (r) Jjj^ 



11 



11 






3 
I 



8 



L^jtlaju 4_^i^. (30^ J' JJ 1 -^ ^P* - ^ J-^*-^- 



6-7 



f 



J^-a *tal cjIj jut-oLt£. 



8 



h 



JLlILj s j <: ~" ' 1 A < ; t-^=3pil 



JS 






m 



>^ 



LuU c^uaj V 



j! I j iA jj Jju 



(J 



fj^- j' 3 >* J-*^£ 






i_3}ta! (jj^ j*^"" 1 a 



j^ 



L*j 



3 



a U <r 1 < >> aJLj /suj < < 1^=3 wil 



>^ 



Luii 



O ^^J 



u 



2U^ 1 Js 4Jl_j 



j! l^n^ J J^J 



O 






M-L3eILcajQ ciJLt^JLdJ. 



j^>LulJ| L^}Lj| (jjj 



* 



j (ia^>Vlj ^jjlll CjLn^ljUJl AljiisIL<_d! ^j-cajelu-u-t, I £>-« ( ) 



-WV- 






w 



^ *r 



AU JyLJlj ^Jjull 4^ 4^)1 (*wjil 



♦♦♦♦ -* •<*♦ 




u..2fitl , 2 ,„UJI VU«iu,l /f^Vl oL^ljUl u-alj^j! : ( i) Jjj^ 


(mm )jUdib ^LnVt^Ql 


♦ 


J! 

0* • 


no 


Yo* 

no 


To- 




A* 

\y* 


0* 

J! 

A* 


0* 


U 






r 


y 


+ 480 
+ 230 


+ 440 
+ 210 


+ 400 
+ 190 


+ 355 
+ 170 


+ 305 
+ 145 


+ 260 
+ 120 


+ 220 
+ 230 


+ 180 
+ 80 


+ 149 
+ 65 


+ 120 
+ 50 


+ 98 
+ 40 


+ 78 
+ 30 




D10 


+ 131 
+ 68 


+ 119 
+ 62 


+ 108 
+ 56 


+ 96 
+ 50 


+ 83 
+ 43 


+ 71 
+ 36 


+ 60 
+ 30 


+ 50 
+ 25 


+ 41 
+ 20 


+ 34 
+ 16 


+ 28 

+ 13 


+ 22 

+ 10 


U + 
1 + 


F7 


+ 60 
+ 20 


+ 54 
+ 18 


+ 49 
+ 17 


+ 44 
+ 15 


+ 39 
+ 14 


+ 34 
+ 12 


+ 29 
+ 10 


+ 25 
+ 9 


+ 20 
+ 7 


+ 17 
+ 6 


+ 14 
+ 5 


+ 12 
+ 4 


A+ 


G6 


+ 40 



+ 36 



+ 32 



+ 29 



+ 25 



+ 22 



+ 19 



+ 16 



+ 13 



+ 11 



+ 9 



+ 8 






H6 


+ 63 



+ 57 



+ 52 



+ 46 



+ 40 



+ 35 



+ 30 



+ 25 



+ 21 



+ 18 



+ 15 



+ 12 



\ .+ 



H7 


+ 97 



+ 89 



+ 81 



+ 72 




+ 63 



+ 54 



+ 46 



+ 39 



+ 33 



+ 27 




+ 22 



+ 18 



u + 



H8 


+ 155 



+ 140 



+ 130 



+ 115 



+ 100 



+ 87 



+ 74 



+ 62 



+ 52 



+ 43 



+ 36 



+ 30 






H9 


+ 250 



+ 230 



+ 210 



+ 185 



+ 160 



+ 140 



+ 120 



+ 100 



+ 84 



+ 70 



+ 58 



+ 48 






H10 


+ 400 



+ 360 



+ 320 



+ 290 



+ 250 



+ 210 



+ 190 



+ 160 



+ 130 



+ 110 



+ 90 



+ 75 






H11 


+ 630 



+ 570 



+ 520 



+ 460 



+ 400 



+ 350 



+ 300 



+ 250 



+ 210 



+ 180 



+ 150 



+ 120 



y . • + 



H12 


+ 970 



+ 890 



+ 810 



+ 720 



+ 630 



+ 540 



+ 460 



+ 390 



+ 330 



+ 270 



+ 220 



+ 180 






H13 


+ 43 
- 20 


+ 39 
- 18 


+ 36 
- 16 


+ 30 
- 16 


+ 26 
- 14 


+ 22 

- 13 


+ 18 
- 12 


+ 14 
- 11 


+ 12 
- 9 


+ 10 
- 8 


+ 8 
- 7 


+ 6 
- 6 


- 6 


J7 


+ 8 
- 32 


+ 7 
- 29 


+ 5 
- 27 


+ 5 
- 24 


+ 4 
- 21 


+ 4 
- 18 


+ 4 
- 15 


+ 3 
- 13 


+ 2 

- 11 


+ 2 
- 9 


+ 2 
- 7 


+ 2 
- 6 


* 


K6 


+ 18 
- 45 


+ 17 
- 40 


+ 16 
- 36 


+ 13 
- 33 


+ 12 
- 28 


+ 10 
- 25 


+ 9 
- 21 


+ 7 
- 18 


+ 6 
- 15 


+ 6 
- 12 


+ 5 
- 10 


+ 3 
- 9 



- 10 


K7 



- 63 



- 57 



- 52 



- 46 



- 40 



- 35 



- 30 



- 25 



- 21 




- -18 



- 15 



- 12 


- 2 

- 12 


M7 


- 17 

- 80 


- 16 

- 73 


- 14 

- 66 


- 14 

- 60 


- 12 

- 52 


- 10 

- 45 


- 9 

- 39 


- 8 

- 33 


- 7 

- 28 


- 5 

- 23 


- 4 

- 19 


- 4 

- 16 


- 4 

- 14 


N7 



-155 



-140 



-130 



-115 



-100 



-87 



-74 



- 62 



-52 



-43 



- 36 



- 30 


- 4 

- 29 


N9 


- 55 

- 95 


- 51 

- 87 


- 47 

- 79 


- 41 

- 70 


- 36 

- 61 


- 30 

- 52 


- 26 

- 45 


- 21 

- 37 


- 18 

- 31 


- 15 

- 26 


- 12 

- 21 


- -9 

- 17 


- 6 

- 12 


P6 


- 45 
-108 


- 41 
-98 


- 36 

- 88 


- 33 

- 79 


- 28 

- 68 


- 24 

- 59 


- 21 

- 51 


- 17 

- 42 


- 14 

- 35 


- 11 

- 29 


- 9 

- 24 


- 8 

- 20 


- 6 

- 16 


P7 


- 68 
-223 


- 62 
-202 


- 56 
-186 


- 50 
-165 


- 43 
-143 


- 37 
-124 


- 32 
-106 


- 26 

- 88 


- 22 

- 74 


- 18 

- 61 


- 15 

- 51 


- 12 

- 42 


- 9 

- 31 


P9 



-WA- 







w 



^ *r 



J ju Syttlj ^Jjull 4^ 4^)1 (*wjil 



♦♦♦♦ -* •<*♦ 



jjUaL. i^UJI VU«iu,l /f^-.Vl oL^ljli! ciilj^o! : (o) Jjj^ 


(mm )jUdib ^LwVl^Ql 


Ji*t! 


J! 

0* * 


no 


Yo- 


Yo* 




A* 


0* 

A* 


0* 


U 

V* 


U 


1 


r 


r 

(4jq 4 uxA) 


-480 
-840 


-400 
-720 


-330 
-620 


-280 
-530 


-230 
-450 


-180 
-390 


-150 
-330 


-130 
-280 


-110 
-240 


- 95 

- 205 


- 80 
-170 


- 70 
-145 


- 60 
-120 


c11 


- 230 

- 480 


- 210 

- 440 


- 190 

- 400 


- 170 

- 355 


- 145 

- 305 


- 120 

- 250 


- 100 

- 220 


- 80 

- 180 


- 68 

- 149 


- 50 

- 120 


- 40 

- 98 


- 30 

- 78 


- 20 

- 60 


d10 


- 135 

- 232 


- 125 

- 214 


- 110 

- 191 


- 100 

- 172 


- 85 

- 148 


- 72 

- 126 


- 60 

- 106 


- 50 

- 89 


- 40 

- 73 


- 32 

- 59 


- 25 

- 47 


- 20 

- 38 


- 44 

- 28 


e8 


- 135 

- 290 


- 125 

- 265 


- 110 

- 240 


- 100 

- 215 


- 85 

- 185 


- 72 

- 159 


- 60 

- 134 


- 50 

- 112 


- 40 

- 92 


- 32 

- 75 


- 25 

- 61 


- 20 

- 50 


- 14 

- 12 


e9 


- 68 

- 108 


- 62 

- 98 


- 56 

- 88 


- 50 

- 79 


- 43 

- 68 


- 36 

- 58 


- 30 

- 49 


- 25 

- 41 


- 20 

- 33 


- 16 

- 27 


- 13 

- 22 


- 10 

- 18 


- 6 

- 28 


f6 


- 68 

- 131 


- 62 

- 119 


- 56 

- 106 


- 50 

- 96 


- 43 

- 83 


- 36 

- 71 


- 30 

- 60 


- 25 

- 50 


- 20 

- 41 


- 16 

- 34 


- 13 

- 28 


- 10 

- 22 


- 6 

- 16 


f7 


- 68 

- 165 


- 62 

- 151 


- 56 

- 137 


- 50 

- 122 


- 43 

- 106 


- 36 

- 90 


- 30 

- 76 


- 25 

- 64 


- 20 

- 53 


- 16 

- 43 


- 13 

- 35 


- 10 

- 28 


- 6 

- 20 


f8 


- 20 

- 47 


- 18 

- 43 


- 17 

- 40 


- 15 

- 35 


- 14 

- 32 


- 12 

- 27 


- 10 

- 23 


- 9 

- 20 


- 7 

- 16 


- 6 

- 14 


- 5 

- 11 


- 4 

- 9 


- 2 

- 6 


95 


- 20 

- 60 


- 18 

- 54 


- 17 

- 49 


- 15 

- 44 


- 14 

- 39 


- 12 

- 34 


- 10 

- 29 


- 9 

- 25 


- 7 

- 20 


- 6 

- 17 


- 5 

- 14 


- 4 

- 12 


- 2 

- 8 


ge 



- 27 



- 25 



- 23 




- 20 




- 18 




- 15 




- 13 




- 11 



- 9 



- 8 



- 6 



- 5 




- 4 


h5 




- 40 



- 36 




- 32 




- 29 




- 25 




- 22 



- 19 



- 16 



- 13 




- 11 



- 9 



- 8 



- 6 


h6 



- 63 



- 57 



- 52 



- 46 



- 40 



- 35 



- 30 



- 25 



- 21 



- 18 



- 15 



- 12 



- 10 


h7 



- 97 



- 89 



- 81 



- 72 



- 63 



- 54 



- 46 



- 39 



- 33 



- 27 



- 22 



- 18 



- 14 


h8 



- 155 



- 140 



- 130 



- 115 



- 100 



- 87 



- 74 



- 62 



- 52 



- 43 



- 36 



- 30 



- 25 


h9 



- 250 



- 230 



- 210 



- 185 



- 160 



- 140 



- 120 



- 100 



- 84 



- 70 



- 58 



- 48 



- 40 


M0 



- 400 



- 360 



- 320 



- 290 



- 250 



- 220 



- 190 



- 160 



- 130 



- 110 



- 90 



- 75 



- 60 


h11 


+ 20 
- 20 


+ 18 
- 18 


+ 16 
- 16 


+ 16 
- 13 


+ 14 
- 11 


+ 13 
- 9 


+ 12 
- 7 


+ 11 
- 5 


+ 9 
- 4 


+ 8 
- 3 


+ 7 
- 2 


+ 6 
- 2 


+ 4 
- 2 


J6 


±13.5 


±12.5 


±11.5 


± 10 


± 9 


± 7.5 


± 6.5 


± 5.5 


± 4.5 


± 4 


± 3 


± 2.5 


± 2 


js5 


± 20 


± 18 


± 16 


±14.5 


±12.5 


± 11 


± 9.5 


± 8 


± 6.5 


± 5.5 


± 4.5 


± 4 


± 3 


js6 


± 77 


± 70 


± 65 


± 57 


± 50 


± 43 


± 37 


± 31 


± 26 


± 21 


± 18 


± 15 


± 12 


js9 


+ 32 
+ 5 


+ 29 
+ 4 


+ 27 
+ 4 


+ 24 
+ 4 


+ 21 
+ 3 


+ 18 
+ 3 


+ 15 
+ 2 


+ 13 
+ 2 


+ 11 
+ 2 


+ 9 

+ 1 


+ 7 
+ 1 


+ 6 

+ 1 


+ 4 



k5 


+ 45 
+ 5 


+ 40 
+ 4 


+ 36 
+ 4 


+ 33 
+ 4 


+ 28 
+ 3 


+ 25 
+ 3 


+ 21 
+ 2 


+ 18 
+ 2 


+ 15 
+ 2 


+ 12 
+ 1 


+ 10 
+ 1 


+ 9 

+ 1 


+ 6 



k6 


+ 50 
+ 23 


+ 46 

+ 21 


+ 43 
+ 20 


+ 37 
+ 17 


+ 33 

+ 15 


+ 28 

+ 13 


+ 24 

+ 11 


+ 20 
+ 9 


+ 17 
+ 8 


+ 15 
+ 7 


+ 12 
+ 6 


+ 9 
+ 4 


+ 6 
+ 2 


m5 


+ 63 
+ 23 


+ 57 
+ 21 


+ 52 
+ 20 


+ 46 
+ 17 


+ 40 
+ 15 


+ 35 
+ 13 


+ 30 

+ 11 


+ 25 
+ 9 


+ 21 
+ 8 


+ 18 
+ 7 


+ 15 
+ 6 


+ 12 
+ 4 


+ 8 
+ 2 


m6 


+ 80 
+ 40 


+ 73 
+ 37 


+ 66 
+ 34 


+ 60 
+ 31 


+ 52 
+ 27 


+ 45 
+ 23 


+ 39 
+ 20 


+ 33 
+ 17 


+ 28 

+ 15 


+ 23 

+ 12 


+ 19 
+ 10 


+ 16 
+ 8 


+ 10 
+ 4 


n6 


+ 108 
+ 68 


+ 98 
+ 62 


+ 88 
+ 56 


+ 79 
+ 50 


+ 68 
+ 43 


+ 59 
+ 37 


+ 51 
+ 32 


+ 42 
+ 26 


+ 35 
+ 22 


+ 29 
+ 18 


+ 24 
+ 15 


+ 20 
+ 12 


+ 12 
+ 6 


p6 



- U* - 







^ 



^ *r 



AuSyttlj iJjull ^ 4^il (^wjil 



♦♦♦♦ -* •<*♦ 



AjltaJI oLu.UXI JJJL3eS](0) j(l) JjIjl>JI Jgrr.,.1 - VI 



^jVl jl>JI 


Cr juaSVl JL>JI 


^)jjlLaS) 








20 h 7 














150 e 8 














200 H 8 














20 m 6 














60 g 6 














46 P 6 














36 p 6 














25 h 11 














25 H 7 














300 F 8 














20 h 8 














120f 8 














60 n 6 














100d 10 









- \ \ 



* _ 







^ 



^ *r 



AuSyttlj iJjull ^ 4^il (^wjil 






:l^ jj^. ^ 4-JLUI oLSiiljnU JiJjQJI jl ^^LkJl v ,„^I - Y,l 



Jpaljsll ^ 


^^jJLkJl jl <Jiw| JuJI 4-$_ij9 


Jiljlll 




^2Max ~ ^lMin = 


200 H7e8 


D 2M i n - DiMax = 










^2Max ~ D 1Min = 


50 H7g6 


^2Min ~ ^iMax ~ 










^2Max ~ ^iMin = 


80 H7k6 


^2Min ~ ^iMax ~ 










^2Max ~ DiMin ~ 


10H7n6 


^2Min ~ ^lMax ~ 










^2Max ~ DiMin ~ 


50H7d10 


^2Min ~ ^iMax = 










^2Max ~ DiMin ~ 


32 H7m6 


^2Min ~ ^iMax = 









.ni. 




w 



A UX 






-c^ i rf>0 II 1 1 ij-i i llq .gvih II p ilo il I rinlo II iiiiiiiiq o II 



LAU&X1U Jbjull /i /Jul) AW U! 








\^O y 



J*^ 



, u a^y^ 3^' 






^ 



^ *r 



iduSaJlj JUjjUl ^ ^il (^wjil 







rtn^-."tl J Juj-lU! UlaM 4- ^^y.l^^l jj^jJI ^j J^ <_<JjjaJI {3>!i*JI 



♦. i . . K. 



^i^. 3jJl2JI ^j^ UJ^"^J <JjuaAJI I Jufc J^^aJ LoJu^. 






% 100 i^j Sj|ju>JUjub o^l JImj^I J^s»L)TtuiiWU^!tf>y*i 



jj ^ 



icL-u j-jjf : UjdlD JJ^Ht Qi^ll 






-nt- 






^ 



^ %r 



A u SaXj tAJjul! ^ 4yyil ^wjJI 




>i^ijiddii 



hig&l j JUjufl iUaJI ^ ULuLUt >y I 



♦♦♦♦ -* ♦<*♦ 



" ^ 



«^-p^ 4 a 1j *»■ a Ou^Iu-tjuo ^_ j-L^Luul 0Jl& ^jj^nJ Lo 3jl_c j .tcJI.... < . < Lav 1, 1 t tt-cujJL I t ( clx ^a 1 1 < j^itjJU 









>jjl 



£*>* 



JiIAUJI 





4_4l_C 4 d ua > ' LlC 1 '>> 



Compressor, regular 





J^IjJJ 4-J^. c^ljjj J^cLi^ 

v.lluJ 3 \ Jl 4 4 m + a 

Compressor, rotary, 
enclosed crankcase, 

belted 



_ nr - 






^ 



^ %r 



A u SaXj tAJjui! J* 4yyil ^wjJI 



♦♦♦♦ -* ♦<*♦ 




>J« 



&*J* 



jitAUJI 






Motor Compressor, 

rotary, enclosed crankcase 

Direct connection 





Motor 

Compressor, rotary, 

Direct connection 

Sealed crankcase 





Compressor, open 
crankcase reciprocating , 

belted 













J^ljJtl 4-d^. 4 ^JJp cia_cL-b 

Compressor, open 

crankcase reciprocating , 

direct connection 



_ n t - 







^ 



^ %r 



A u SaXj tAJjul! ^ 4yyil ^wjJI 



♦♦♦♦ -* ♦<*♦ 






J^ljJJ 4-d^. i (^JJp da-cL-b 

Motor Compressor, 

enclosed crankcase 

reciprocating , direct 

connection 






v-ll(jlj 3 jl 4 4 2JLi a 

Motor Compressor, open 
crankcase, reciprocating , 

belted 





Motor Compressor, sealed 

crankcase, reciprocating , 

direct connection 



- no - 







^ 



^ %r 



A u SaXj tAJjul! ^ 4yyil ^wjJI 



♦♦♦♦ -* ♦<*♦ 



(3lilSt!>j- Y t Y 



>>ll 



£*>* 



JilAUJt 





i 


c:::: 






i 




Finned air cooled 
condenser, static 





1 


1 






1 





Finned air cooled 
condenser, forced air 



? 



a 



t 




Evaporative Condenser 




L-OJUI 
» *»» 

Water cooled condenser, 

Shell and tube 



-in. 







^ 



^ %r 



A u SaXj tAJjul! ^ 4yyil ^wjJI 



♦♦♦♦ -* ♦<*♦ 



>yi 



£*>* 



jilAOjl 



fflffift 




( hi a 

Water cooled condenser, 

Shell and coil 





Air cooled condensing 

unit 



"6 




r 




Water cooled condensing 

unit 



c 
c 



) 




* §• 



Coil 



_ nv . 







^ 



^ %r 



A u SaXj tAJjul! ^ 4yyil ^wjJI 



♦♦♦♦ -* ♦<*♦ 



(Jl>*t!>j- T t Y 



>>ll 



£*>* 



jilAUlJI 





£jj <<_k^j_« <^j|jjie^a 



( d fl t " 



Finned circular 
evaporator, ceiling type 



c 







Natural convection, 
Finned type Evaporator 



£ 




Forced convection 
Evaporator 





Plate coil Evaporator 



_ nA _ 







^ 



^ %r 



A u SaXj tAJjul! ^ 4yyil ^wjJI 



♦♦♦♦ -* ♦<*♦ 



dJjullj^UAjaaJj^- t f Y 



>yt 


£JJ*> 


jiiAUJI 




A 






Immersion cooling unit 












« 




Cooling tower 


JL JL 




.^^.^^L— r— -J^ 




Heat exchanger 


— 
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